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With the dwindling of fossil fuels and the increase of greenhouse effect，green 
energy resource is more and more important.Beacuse of wide availability of raw 
materials, zero release of CO2 and feasible convertsion into liquid fuels,biomass 
becomes to be a first choice of alternative to fossil fuels. In consideration of its variety 
of components ,instability of chemical property and a high oxygen content，before 
widely application,it must go through a deoxygenation upgrading process. Ni2P 
Supported catalysts have extensively been studied for various hydrodeoxygenation 
(HDO) reactions. However, main products are cyclohexane or cyclohexanol for 
lignin-derived compound HDO over catalysts reported. For HDO reactions,selective 
hydrogenation to aromatic compounds successfully to deoxygenation together with a 
lower consumption of H2.  
In this work, catalytic conversion of anisole, phenol and guaiacol to benzene 
over N2P/SiO2 by searching reaction conditions was investigated. Results show that 
lower reaction temperature and higher H2 pressure favors hydrogenation of these 
model chemicals to cyclohexane while higher reaction temperature and lower H2 
pressure conduce to the generation of benzene. Cyclohexane and benzene yields are 
89.8% and 96.0% at 1.5 MPa, 573 K and 0.5 MPa, 673 K respectively. By eliminating 
the influence of internal and external diffusion, the lower intrinsic activation energy, 
58.2 kJ/mol, is obtained to understand the high catalytic activity. In addition, although 
guaiacol HDO due to space steric effect of substituent has a low conversion, it 
presents similar reaction pathway dependent on reaction conditions to anisole and 
phenol. Long-run evaluation experiment shows that activity and selectivity of anisole 
HDO to benzene change slightly for 36 h.Moreover,in consideration of their own 
advantages of N2P and Pd catalysts respectively, the bifunctional catalyst Pd-N2P 
catalyst showed a more excellent deoxidation rate at a low temperature compared with 
the single catalyst. 
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2002 年，我国一次性能源消耗总量为 15.14 亿吨（标准煤），在这些能源中，煤
炭、石油、天然气所占的比例分别是 66.3%、23.5%和 2.6%[1]。据英国 BP 石油
公司的能源预测，到 2030 年中国的石油消费将高达 1750 万桶/天，超越美国成
为，目前为止，世界上最大的石油消费大国[2]。而 20 世纪 70 年代后发生的三次
石油危机和近年来西亚局势动荡对世界经济造成的巨大影响已为我们敲醒了警
钟。根据国际能源机构统计，全世界所有的石油、天然气和煤炭等化石能源，如




























































图 1.1 生物质转化利用途径[5] 








和氧碳比（O/C）， 比如，原油的 H/C 比一般是在 1.6-2.1 之间， O/C 比在 
0-0.03。对比来看，纤维素和半纤维素的 H/C 要比原油的 H/C 高 0.61， O/C 比
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